Cerebral blood flow at 0.5 and 1.0 minimal alveolar concentrations of desflurane or sevoflurane compared with isoflurane in normoventilated pigs.
Whether desflurane and sevoflurane have clinical advantages over isoflurane in neuroanesthesia is much debated. A porcine model was used for comparison of desflurane and sevoflurane with isoflurane with respect to their cerebrovascular effects. The minimal alveolar concentration (MAC) of each of the three agents was first determined in a standardized manner in six domestic juvenile pigs to enhance comparison reliability. Six other pigs were then anesthetized with isoflurane, desflurane, and sevoflurane, given in sequence to each pig in an even crosswise order with the first agent also used to maintain anesthesia during surgical preparation. Cerebral blood flow (CBF) was calculated from the clearance curve of intraarterially injected 133Xe. The mean arterial pressure (MAP) was invasively monitored. The estimated cerebrovascular resistance (CVRe) was calculated by dividing MAP with CBF, thereby approximating the cerebral perfusion pressure with MAP. For both MAC levels, the trend for CBF was desflurane > isoflurane > sevoflurane, and the trend for MAP and CVRe was sevoflurane > isoflurane > desflurane. Statistical comparison of desflurane and sevoflurane with isoflurane with respect to CBF and MAP revealed two statistically significant differences-namely, that CBF at 1.0 MAC desflurane was 17% higher than CBF at 1.0 MAC isoflurane (P =.0025) and that MAP at 1.0 MAC sevoflurane was 16% higher than MAP at 1.0 MAC isoflurane (P =.011). Consequently, in this study at normocapnia, these agents did not seem to differ much in their cerebral vasodilating effects at lower doses. At higher doses, however, desflurane, in contrast to sevoflurane, was found to induce more cerebral vasodilation than isoflurane.